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Abstract 

Background: Tliis randomised controlled trial demonstrates the effectiveness of a value-based intervention 
program to encourage a physically more active lifestyle among physically inactive adults aged 30 to 50 years. The 
conceptual framework of the program is based on an innovative behavioural therapy called Acceptance and 
Commitment Therapy (ACT) that aims to increase an individual's psychological flexibility and support behaviour 
change towards a higher quality and more meaningful life. 

Methods: Participants will be randomly allocated to a feedback group (FB) or an Acceptance and Commitment 
based (ACT+ FB) group. Both the groups will receive written feedback about their objectively measured physical 
activity levels and offered an opportunity to attend a body composition analysis. In addition, the Acceptance and 
Commitment based group will attend six group sessions and be given a pedometer for self-monitoring of their 
daily physical activity throughout the 9-week intervention. The group sessions aim to clarify individual values and 
enhance committed actions towards the goal of achieving a more meaningful life. Participants will also be taught 
new skills to work on subjective barriers related to physical activity. Physical activity will be measured objectively by 
an accelerometer over seven consecutive days and by self-reported questionnaires at the baseline, as well as at 
3, 6, 9 and 15 months after the baseline measures. In addition, psychological well-being will be measured 
through the questionnaires, which assess mindfulness skills, psychological flexibility, psychological distress and 
depressive symptoms. 

Discussion: This study's objective is to demonstrate a research protocol for a randomized controlled study 
motivating a physically more active lifestyle based on one's own values among physically inactive adults. The 
aim of the study is to evaluate the feasibility and intervention efficacy on physical activity and psychological 
well-being, and discuss challenges in motivating physically inactive adults towards physically more 
active lifestyles. 

Trial registration: ClinicalTrials.gov, number NCTOl 796990. 
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Psychological well-being 
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Background 

The promotion of physical activity is one of the major 
challenges for public health. Sedentary lifestyle has be- 
come a widespread health problem and it is one of the 
major causes of chronic diseases, like type II diabetes 
and cardiovascular disease [1]. By increasing physical ac- 
tivity especially among physically inactive individuals, 
their health could be substantially improved [2]. How- 
ever, despite the fact that individuals are very well aware 
of the health benefits of physical activity, they are often 
unable to take action or change their behaviour and 
adopt a healthier lifestyle [3]. Only half of the physical 
activity intervention studies have been successful in in- 
creasing physical activity levels [4]. The poor effective- 
ness of physical activity interventions is partly due to 
insufficient information about the effective methods that 
work, especially among the physically inactive groups. In 
addition, there is a great need for methods to enhance indi- 
vidual motivation and challenge individuals to change their 
lifestyles in the long run in a cost-effective manner [5]. 

Acceptance and Commitment Therapy (ACT) is an in- 
novative behavioural therapy approach based on functional 
contextualism [6]. The core analytic unit is the ongoing act 
in the context and the focus is on the whole event. ACT 
aims to increase psychological flexibility, which can be de- 
fined as the ability to be in the present moment with full 
awareness and openness to experiences and to take action 
guided by ones values [6,7]. Instead of focusing on how 
one should act or behave according to the certain instruc- 
tions or recommendations (e.g., for example related to a 
healthier lifestyle), the emphasis is on the behaviour that 
works in relation to value-based goals. Research evidence 
has shown that ACT-based approaches may help individ- 
uals to live in more flexible ways, and have more meaning- 
ful lives according to their own values, and has proven to 
be powerful in overcoming many kinds of mental and 
health-related problems [8]. In the area of health, the re- 
sults have shown ACT to be successful in the treatment of 
numerous health conditions (e.g., chronic pain [9], type II 
diabetes [10], weight regain among bariatric surgery pa- 
tients [11,12] and depression [13]) and associated with bet- 
ter psychological and quality of life scores [6]. 

The ACT approach can be divided into two parts. The 
first part includes acceptance and mindfulness processes, 
and the second part includes commitment and behav- 
ioural change processes. Acceptance refers to the process 
in which individuals can choose to experience the full 
range of private experiences, without having to change or 
defend against them. Mindfulness is a process that con- 
centrates on the present moment as it is, not living ex- 
cessively in the past or in the future. Commitment and 
behavioural change processes focus on value-based actions 
and behaviour, which lead towards a higher quality and 
more meaningful life. ACT has been delivered both in 



individual and group psychotherapy and coaching for- 
mats, and applied to a wide variety of clinical conditions 
and client groups [14]. 

In the context of physical activity promotion, only a 
few studies have shown that ACT could have potential 
in enhancing physical activity [15,16]. However, more re- 
search is needed to test the feasibility of this approach 
especially among the physically inactive ones. This paper 
will present the research protocol and methods used in 
the study, which aim to evaluate the effectiveness of the 
value-based approach in motivating physically more ac- 
tive lifestyles among physically inactive adults. 

Methods 

Study design 

The design of the study is a randomized controlled trial 
(Figure 1). It will evaluate the effectiveness of physical ac- 
tivity and psychological well-being in the Acceptance and 
Commitment based (ACT + FB) group versus the feedback 
(FB) group only. 

The trial will be conducted in two phases: the first phase 
from autumn 2011 to December 2012, and the second 
phase from autumn 2012 to December 2013. The protocol 
was approved on 20.6.2011 by the Scientific Ethics Com- 
mittee of the University of Jyvaskyla, Finland. The trial is 
registered with ClinicalTrials.gov, number NCT01796990. 

Study population 

The study population will consist of working adults aged 
30 to 50 years who are physically inactive, defined as not 
meeting the current physical activity recommendations [1]. 

Procedure for recruitment, randomization and allocation 

Physically inactive adults will be recruited by advertisements 
in the local newspaper. All interested individuals will be 
screened in more detail by an online-questionnaire. The cri- 
teria for selection are: 1) age 30-50 years, 2) working status, 
and 3) not meeting the current physical activity recommen- 
dations [1]. The evaluation of the physical activity level will 
be determined by the questions: "During the last 7 days, on 
how many days did you carry out at least moderate intensity 
physical activity that lasted for at least 10 minutes each time 
and for a total of at least 30 minutes during one day?" The 
response options ranged from 0 to 7 days per week. Please 
include all activity for which the physical effort is moderate 
or harder including transportation to work and leisure time 
physical activity. This kind of activity accelerates the heart 
rate and breathing (e.g., brisk walking, running, and heavy 
gardening). In addition they were asked "How much time in 
total did you spend doing this type of physical activity dur- 
ing leisure time?" Estimate to the nearest half an hour [17]. 

All eligible participants will receive written confirma- 
tion of their acceptance into the study and be informed 
about the study protocol. The participants will give written 
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Inclusion criteria: 

• Physically less 
active compared 
to the current 
physical activity 
recommendation 

• Age 30-50 years 

• Working status 
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Figure 1 Flow diagram of tiie progress of tiie study. 



informed consent if they agree to enroll in the study. Par- 
ticipants will be randomized into one of two parallel study 
groups, the Acceptance and Commitment-based group 
(ACT -h FB) or feedback group (FB) only (see Figure 1). 

Interventions 
Feedback group (FB) 

The participants will get written feedback about their phys- 
ical activity level after the baseline and after 3, 6, 9 and 
15 months follow up. This individual written feedback in- 
cludes information on participants' objectively measured 
daily physical activity level compared to the current phys- 
ical activity recommendations by using the histograms and 
graphs. Individual feedback will be posted home and will 
not include face to face interaction. As an incentive for par- 
ticipation, participants will also have opportunity to attend 
a body composition analyze and get short, personal inter- 
pretation and feedback of the results in the research center. 

The Acceptance and Commitment-based Group (ACT+FB) 

The Acceptance and Commitment-based group (ACT + 
FB) will be subject to the same procedures as the feedback 



group. In addition, they will participate in the ACT-based 
program and be given a pedometer for self-monitoring 
of their daily physical activity during the intervention 
program. The intervention program consists of six group 
sessions during the 9-week period of time, with each ses- 
sion lasting about 90 minutes (see Table 1). The sessions 
will be led by three to five group leaders, including the 
researcher. The group size is 8-10 participants per one 
group. All the group leaders will be trained in the ACT ap- 
proach and supervised by the responsible researcher (AK). 
Participants will also get their own workbook, which will 
contain short descriptions of the sessions, and all individual 
reflections and notes. 

The program aims to enhance physically active lifestyles 
and well-being through important life values and build 
committed action based on the chosen important values. 
The program will start with an analysis of health behaviour 
and reflections about values and important things in life. 
After value clarification, participants will mal<e concrete 
action plans and define their own goals. The emphasis will 
be placed on small and feasible everyday actions, rather 
than demanding exercise goals. In order to achieve the 
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Table 1 Content of the six group sessions in the Acceptance and Commitment-based group 



Topics of the group sessions Key points and aims of the sessions 
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Am 1 living or behaving according to my values? 


3. Value-based actions and barriers 


What are my specific goals and actions that support my valued behaviour? 




What kind of subjective barriers or explanations have 1 related to physical activity? 


4. Living in the present moment and 


How do 1 contact the present moment? 


self-regulation skills 


How do 1 use mindfulness skills in order to be more aware of my own behaviour in everyday life? 


5. Self-processes and physical activity 


How do 1 see myself and how does it affect my behaviour? 




Can 1 be more aware of the way 1 am thinking about myself and learn nonreactive ways to 




respond to these thoughts? 


6. Flexible actions 


How am 1 doing? What are the actions which help me to achieve my desired outcomes? 




Do 1 need to change my goals? Am 1 living according to my values? 




Can 1 be more flexible in my behaviour and physically active lifestyle? 



set goals, participants are taught mindfulness skills and 
new ways to deal with the barriers. The purpose of learn- 
ing mindfulness skills is to be more aware of ones own 
thoughts, emotions and automatic behaviour patterns. By 
noticing these automatic thinking styles or routines, par- 
ticipants will have a better ability to consciously change 
their own behaviour in the everyday life context. 

Every session includes mindfulness exercises, pair and 
group discussions and homework related to the topic of the 
session. The intention of homework is to encourage partici- 
pants to also work with the topics between the sessions 
and transfer learnt skills into their own living context. The 
group leaders role is to introduce the topics, teach new 
skills, lead the ongoing discussion and provide a context in 
which participants are willing to share their own experi- 
ences, thoughts and feelings. The program does not include 
psycho-educational elements, counseling on health, infor- 
mation about the health benefits of physical activity, or 
concrete physical exercise. 

Table 1 Content of the six group sessions in the Accept- 
ance and Commitment Therapy (ACT) intervention group. 

Outcome measures 

Measurements will take place at baseline and 3, 6, 9, and 
15 months after the baseline (Figure 1). The baseline 
demographic characteristics of participants will also be 
recorded. The primary outcome measures will be based 
on physical activity. 

Primary outcome measures 
Objectively measured physical activity 

Physical activity will be measured objectively by an acceler- 
ometer (Actigraph GTIM, GT3X, Actigraph, Pensacola, 
Florida). The ActiGraph accelerometer is a small and light 
instrument that records integrated acceleration information 



as an activity count, providing an objective estimate of the 
intensity of vertical bodily movement. Participants are 
instructed to wear the accelerometer on their right hip, at- 
tached by an elastic belt during all waking hours for seven 
consecutive days [18]. Outcome variables were: sedentary 
time (< 100 counts per minute, cpm), time spent on light 
intensity physical activity (LPA time, min/day, 100- 
759 cpm), time spent on lifestyle physical activity (LIFEPA, 
min/day, 760-1951 cpm), time spent on moderate-to-vig- 
orous intensity physical activity (MVPA time, min/day, 
1952 > cpm), time spent on health-enhancing physical ac- 
tivity (HEPA time, min/day) and steps per day [19]. HEPA 
was defined as continuous MVPA lasting at least 10 mi- 
nutes at a time according to the current physical activity 
recommendation [1]. The validity and reliability of the 
Actigraph GTX3 has been shown to be similar to the 
GTIM devices in laboratory testing and for the measure- 
ment of everyday activities [20,21]. The ActiLife acceler- 
ometer software (ActiLife version 5) was used for data 
collection, and customised software was used for data re- 
duction and analysis. In order to meet at least 80% of the 
data reliability criterion [18], at least three days of the 
seven days and for a minimum of 500 minutes per day is 
set as a minimum criterion for the representative data. 

Self-reported physical activity 

Self-reported physical activity is measured with questions 
that evaluate participants' physical activity level during the 
last seven days at moderate intensity and vigorous levels. 
Questions include all the activity for which the physical 
effort is moderate or harder, including transportation to 
work and leisure time physical activity [17]. During the 
accelerometer measurements participants will also keep a 
diary, which includes the type and duration of physical 
activity. 
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Secondary outcome measures 
Beliefs and intentions for exercise 

Intentions and beliefs for physical activity are measured 
with the questionnaires, which measure adoption self- 
efficacy concerning physical activity with five items [22], 
barriers regarding exercise with five items [22], action plan- 
ning for exercise with four items and coping planning for 
exercise with four items [23]. Response alternatives range 
from 1 (very certain I cannot) to 4 (very certain I can). 

Psychological and depressive symptoms 

Psychological symptoms are measured with the General 
Health Questionnaire (GHQ-12), which has been widely 
used to evaluate psychological distress in population-based 
studies. GHQ-12 is the shortened version of the GHQ-60 
and GHQ-36, which has produced results comparable to 
the longer versions of the GHQ [24]. It contains 12 items 
describing psychological distress, responding to "how a sub- 
ject feels about their present state over the past few weeks". 
The scale has a four-point response scale, which was scored 
using a bimodal scale (0, 0, 1, 1) on the basis of the pres- 
ence of symptoms: "not at all" (0), "same as usual" (0), "ra- 
ther more than usual" (1), and "much more than usual" (1). 
The total score, obtained by summing the scores of the in- 
dividual items, is a measure for severity of illness. 

Psychological symptoms are also measured with the 
Symptom Checklist-90, SCL-90 [25,26]. Participants are 
asked to score the questionnaire s 90 items using a five- 
point Likert scale, indicating the rate of occurrence of 
the symptoms during the time reference. The instru- 
ments global index of distress is the Global Severity 
Index (GSI), which is the mean value of all of the items. 

Depressive symptoms are measured with the Beck De- 
pression Inventory, BDI-II [27,28]. The BDI-II is a 21-item 
scale measuring depression symptoms, including compo- 
nents from cognitive, behavioural, affective, and somatic 
aspects. Based on the scores, depressive symptoms can be 
categorised into no/minimal depression (0-13 points), 
mild depression (14-19 points), moderate depression (20- 
28 points), and severe depression (29-63 points) levels. 

Mindfulness skills 

The ability to be in the present moment is measured using 
the Kentucky Inventory of Mindfulness Skills, KIMS. The 
KIMS is a 39-item self-report inventory used to assess 
mindfulness skills. The questionnaire contained four dif- 
ferent specific subscales or skills: 1) observing, 2) describ- 
ing, 3) acting with awareness, and 4) accepting without 
judgment [29]. The observing subscsle involves observing, 
noticing, or attending to various stimuli, including internal 
(cognitions, bodily sensations) and external phenomena 
(sounds, smells). The describing subscale measures par- 
ticipant ability to describe, label, or notice observed phe- 
nomena by applying words in a non-judgmental way. The 



acting with awareness subscale measures ability to be 
attentive and engage fully in ones current activity. The 
subscale of accepting without judgment measures how 
reality is allowed without judging, avoiding, changing, or 
escaping from it. Participants rated each item on a 5 -point 
Likert type scale ranging from 1 (never or very rarely true) 
to 5 (almost always or always true). Items reflected either 
direct descriptions of the mindfulness skills or the absence 
of that skill, and were reverse scored [29]. 

Psychological flexibility 

Psychological flexibility is assessed using the Acceptance 
and Action Questionnaire, AAQ-2 [6], which is a 10-item 
Likert-type questionnaire that assesses individuals' ability to 
take a non-elaborative, non-judgmental approach to their 
internal events, so that they can focus on the present mo- 
ment and act in a way that is congruent with their values 
and goals, rather than with their internal events (e.g., fears, 
urges, prejudices). The questions of the AAQ-2 are based 
on the following statements: 1) Its okay if I remember 
something unpleasant, 2) My painful experiences and mem- 
ories make it difficult for me to live a life that I would value, 
3) I'm afraid of my feelings, 4) I worry about not being able 
to control my worries and feelings, 5) My painful memories 
prevent me from having a fulfilling life, 6) I am in control 
of my life, 7) Emotions cause problems in my life, 8) It 
seems that most people are handling their lives better than 
I am, 9) Worries get in the way of my success, and 10) My 
thoughts and feelings do not get in the way of how I want 
to live my life. The AAQ has been reported to have good 
reliability and validity [30,31]. 

Statistical analysis 

Data will be analyzed using the Mplus statistical package 
7.1 [32]. The intervention effect on primary and secondary 
outcome measures will be estimated and tested for signifi- 
cance. Analyses will be controlled for possible baseline dif- 
ferences between the ACT + FB and FB groups. Cohen's d 
will be used to estimate the effect size of the intervention 
effect. An effect size of 0.2 is considered small, 0.5 is 
medium, and 0.8 is large [33]. Furthermore, differences in 
the stability of the outcome measures between the ACT + 
FB and FB groups will be examined using multiple-group 
modeling techniques. Full information maximum likeli- 
hood (FIML) estimation under the assumption of data 
missing at random (MAR) will be used in analyzing incom- 
plete data. As the normality assumption is violated, max- 
imum likelihood with robust standard errors (MLR) will be 
used. The significance level of the study will be set at 0.05. 

Sample size 

Power calculations were performed in order to determine 
the sufficient sample size to detect the significant interven- 
tion effect at a significance level of a = 0.05. Analysis was 
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conducted for one of the primary outcome measures, ob- 
jectively measured time spent in health-enhancing physical 
activity (HEPA time, min/day). A sample size of 100 (50 
per group) would be sufficient to detect a medium-sized 
effect at the power level of 85%. In this case, a difference in 
a change in the HEPA time between the ACT + FB and FB 
groups equal to 5 minutes per day would be detected at 
appropriate levels of statistical power. Power calculations 
were based on Monte Carlo simulation studies and were 
performed by using the Mplus statistical package [32]. 

Discussion 

This article demonstrates the research protocol for a ran- 
domized controlled study focused on motivating physic- 
ally more active lifestyles among physically inactive adults 
based on individuals' own values. The study will assess 
the impact of intervention on physical activity levels and 
psychological well-being, and discuss the challenges and 
methodological problems in studying physically inactive 
participants. 

Many authors have expressed the need for new theories 
and effective interventions to enhance physical activity [4]. 
To our knowledge, this is the first study focusing on motiv- 
ating physically more active lifestyles by using value- and 
mindfulness-based approaches in combination with moni- 
toring physical activity. This approach does not include 
traditional counseling or psycho-educational elements. In- 
stead, the focus is on mindful behavioural change, and well- 
being and individual motivation based on one s own values 
in life. Working with values and value clarification will pro- 
vide ongoing direction and long term outcome goals in 
life. Instead, the actions are defined more as process goals, 
which can be set in the short term. Importance is also 
placed on the functions of the actions and the practices that 
work in order to achieve a meaningfial life. 

The study will provide novel information about new 
methods for motivating physically more active lifestyles and 
related challenges in conducting the study (e.g., recruiting 
physically inactive adults). In this study, the study popula- 
tion is limited to physically inactive adults. This is a very 
important starting point if the goal is to evaluate the work- 
ability of methods, which aims to motivate physically active 
lifestyles. The methods that work for physically more active 
adults may not be the best way to motivate least active 
ones. In addition, in practice it may be a challenge to find 
these physically inactive participants and get them involved. 
Methodologically it may also be demanding to keep the 
feedback group in the study, because they will receive the 
minor intervention. The study will provide more informa- 
tion of the psychological well-being of the physically in- 
active adults, which may be have an important role behind 
the physically active behaviour change. In addition, the 
qualitative and quantitative analysis of participants' experi- 
ences will be of importance. 



In conclusion, the study will explore the feasibility and 
efficacy of feedback and ACT based approaches in mo- 
tivating physically more active lifestyles among physically 
inactive adults. The study will also examine the effective- 
ness on psychological well-being. The results will be 
discussed in the light of the ACT model and based on 
cognitive behavioural learning theories in order to bring 
new and alternative approaches to the field. 
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